administer to children, Santostef ano (1964) de^)^eloped the Wagon Test , in which \ 

eight elements of a wagon can be subtracted or added, A newer test developed by 

Sant^>«fetano (1971a)^ the leveling- Sharpening House Test , has been^used with both 

children and adult&* It consists of 60 black and white line drawings of a scene 

with a house which contains various details, such a weath^rvane, a picket fence, 

a chimney with smoke, windows, etc. Changes^are gradually made in the scene, which 

must be detected by the subject* The intact picture' is displayed three times. 

Then one element (the door knob) i^ omitted and the picture is again |,howTi three 

timesl An ad.ditional element isv omitted every three trialiTbnttr a total of^lT^"^ ~ 

J ♦ ^ 
elements is omitted from the original display. The least conspicuous element is 

* . \ ^" >^ - , 

eliminated first and the most conspicuous last. The subject is asked to tell the * 

examiner when something looks dii^rent £tom previous pictures. This task yields • 

three measures. The "first stop ^ore" indicates the point at which the subject 

first reports that something is dlf?^ent. Early detection reflects sharpening. 

A high nximber of correct changes reporled also reflects sharpening. A "leveling/* 

sharpening ratio" reflects a mean number of changes which go undetected. The smaller 

.» * » 

this ratio, the greater the operation of sharpening. 

In all tasks used to assess leveling/sharpening, sharpening is defined 
as the ability to accurately identify changes in sequential material, while leveling 
is defined as the tendency to blur previously encountered stimuli wi£h currently- 
occurring ones. 

5. THE COWSTRICTED/FLEXIBLE CONTROL DIMENSION (FIELD ARTICULATION) : This 
dimension, also |jeavily studied by Santostef ano, concerns individual differences In 
susceptibility to distraction and contradiction in a vistial field. Flexible-control 
■Individuals, when dealing with a central task, can selectively withhold attention 
from intrusive stimuli. Constricted- control individuals, in conti;iast, have difficulty 
selectively withholdlj^g attention from instrusive stimuli, and their performance 
on the central task is disrupted by their presence (Santostefano, 1971b). 

1 
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It is the contentloa of many of today' $ leading researchers in the field 
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of instructional technology that media, research should be related to contemporary 
psychological inquiry into cognition. It is the belief of these researchers that 
media is concerned primarily vith sticmTus presentation and that media research 
should therefore .be largely concerned with the impact of various manipulations of 
stimulus presentation on the psychological variables of cognition that govern 
learning. When media researchers have begun to discover the existing interactions 
among media manipulations and individual differences in cognitive variables in 
specific learning task situations, to build them into a medl^a design model, and 
to develop theories of media use, we can perhaps begin to develop a true science 
of instruction,' " , ^ ^ 

Studies which atten?>t to show some vague^ global superiority of one 
medium or mode of presentation do not meet the needs of current media research. 
If instructional ma^ia, as academic field, is to gain a solid, en^lrical base 
and a prescriptive body of theory, ita^researchers "need to concentrate on inquiry 
into the relationships among at least three specif Ic variables : (1) the psychological 
requirements of a giyen learning task, (2) individual differences in cognitive 
style, and (3) specific media characteristics. Salomon conceptualizes this type 



of interactive research as: 



a thr4e dimensional cube where stimuli, >tasks, and individuals 
interact. The uniting tie is the psychological function that is relevant 
to a certain learning task and which is accomplished by particular modes of 
presentation (Salomon, 1970, p* 46). 



One variable in this cube is the" psychological requirements of a given 
^learning task, iln a certain task, for example, ari learners required to, retain 
visual images mentally through a series of pictures? To remember details of an 
auditory^ passage? To make fine visual discriminations? To make visual ^or verbal 

associations? It is necessary to identify the psychological processes vhlch 

fit , <> 

under li^'any" specific learning task in order to study it systematically. 

A second variable in the three-dimensional research model is individual 

^ 

"arfferences in cognitive (or perceptual) style. The concept of cognitive style 

refers to differential opscyhological dimensions which represent consistencies In 

an Individual's manner of acquiring and processing information. Messick (1966) 

states that cognitive styles represent a person's typical modes of perceiving, 

remembering, thinking, and solving problems. Kogan ^offers the following definition 

of cognitive styles which distinguishes them clearly from abilities: 

Cognitive styles can te most directly defined as individual variation in 
modes of perceiving, remembering, and thinking, or as distinctive ways of ap- 
prehending, storing, transforming, and utilizing information* It may be noted 
V that abilities also involve the foregoing properties, but a difference in em- 
phasis should be noted: Abilities concern level of skill - the more and less 
of performance - whereas cognitive styles give greater weight to the manner 
and form of cognition (Kogan, 1971, p. 244). 

Ninnerous dimensions of cognitive style have been identified and studied. 

4 

Among them, the following have emerged as dominant in research literature: 

1. THE VISUAL/HAPTIC PERCEPTION DHENSION; Through extensive research in 
the field of art education, Viktor Lowenfeld developed a perceptual typology. He 
identified individuals of two distinct perceptual tjp^„ based on two unlike manners 
of perceiving and reacting to the world of experiences^ He named these two types 
the visual type and the haptic type , and developed a battery of tests through 
which perceptual type may^be identified (Lowenfeld, 1945). Lowenfeld identified 
the visual type as one who uses his eyes as his primary sensory intermediaries; is' 
able to see a visual whole, break it Into component details, and resynthesize it 
into a whole; has tendency and ability to visualize tactile and ki-nestheti'c im- 
pressions; is able to mentally retain visual images; and tends to react to stimuli 



objectively as a spectator. He identified the hapti'c type as one who is normally <^ 
sighted but who. prefers to use his "body-self" • muscular, tactile, and kinesthetic 
impressions - as his primary sensory intermediaries; is unable to perceive, and 
Analyze visiial detail; has no tendency to visualize kinesthetic impressions; cannot 
mentally retain visual images; and reacts to stimuli subjectively, tending to 
••^feel" situations rather than "see" them (Lowenfeld, 1957) • He. discovered that 
approximately 50% of the individuals in his samples were visual, while about 25% 



were hap tic # , 
The instrument most frequently used to assess perceptual type is Successive 

perception Test I (United States Army Aiv' Corps, 1944), a test in motion picture 
form which was developed'^originally for use in the World War II Aviation Psychology 
Program as a part ^of the pilot selection and training program* Successive Perception 
Test i (SPT-1) is a refined version of towenfeld's original Integration of Successive 
Impressions (Lowenfeld, 1945), and is based on the same rationale and construct* 
The primary distinction between visual and haptic types which serves as the basis 
for both the Lowenfeld test and for SPT-1 is that while visuals have the tendency 
and ability to integrate partial perceptions into visual wholes, haptics are content 
to internalize the separate segments of partial inq>i;e8sions and show neither 
tendency nor ability to integrate them into whole units* 

" SPT-1 consists of three practice items and 35 actual test items* In each^ 
item, the subject views a pattern a small section at a time behind a moving slot 
and is then shown five similar variants from which must be\^8elected the one which 

'matches the pattern seen behind the slot* The instrument has been used numerous 
times in educational research dealing with perceptual, type "and visual aptitude 
with «ubjects ranging from seventh grade to university level, ^ 

2. THE FIELD INDEPENDENCE/FIELD DEPENDENCE DIMENSION; This' cognitive 
style dimension, extensively studied by Witkin and his associates, concerns the 
.ability to perceive details as discrete from their backgrounds and to overcome an 

\/l • ■ 



Thus far, discussion has been centered on the learning task and cognltlye 
style components of the three-dimensional research paradigm. The final element 
In the cube of Interaction Is the specific attributes possessed by a given form 
of media. A given medium Is Inherently capable of performing for learners certain 

] ^ ' ■ ' ' 

^unctiony demanded by learning tasks. This means that various media "have Various 
supplantatlog capabilities. Supplantatlon Is a process which occurs when a mental 
proces^^s executed explicitly for a learner which he Is unable to perform for 

> V • ^ • . • 

Jrims&if. If a given learner Is unable to perform for himself a given mental function 
which Is demanded by a gi\ren learning task, then the use of a medltim which supplants 
the required" prdces^s"~should-' loglca-Hy-make-the^ task-jfluch _eagier for hlm._ ^ 



This statement Indicates -the Interactive nature of the three var.lables in 
the three-dimensional research model, and points the way to productive research 
in instructional media. For example. Instead of devising a study to examine the \ 
effects of color coding in general, why not^ examine bhe effects of color coding 
(media characteristic) in a task requiring discriminatiWi of a part from a complex 
whole (task requirement) with field Independent and field dependent Individuals a 
(difference in cognitive style). It may be that the task requirement of dlscriiulnatlon 
of detail can be readily performed vlthout assistance by field independents, 

while the supplantatlon provided by color coding is necessary for field dependents. 

if 

In this in^^tance, an interactive factorial research design would yield valuable 

* 

Icnowledge concerning the use of color coding, which could not be obtained without 
considering all three of. the variables in the medlum/task/lcarner cube. Very 
Importantly, this approach gives sttong clues to the reasons .why certain instructional 
methods work well for some learners while having either no effect or a harmful 
one on* other learners. 

As a second example of the three-dimensional research model, ask why one 
should attempt to study "the effect of using mult 1- Imagery." Instead, why not 
study the effects when mult 1- imagery, with its simultaneous visual Images (meditun 
variable), is used with visual and haptlc learners (cognitive style variable) in a 



response ^alternatives are available simultaneously, thus producing response 
uncertainty, impulsive individuals tend to ofjEer the first answer that occurs to 
them, even though it is typically Incorrect. Reflective individuals, on the other . 
hand, tend to consider various possibilities before deciding, and typically give 
the correct response (Kagan, 1966; Kagan, et al. . 1966) • 

The ipstrument which has become the basic index of impulsivity/reflectivity, 
or cognitive tempo as it is frequently called, is Kagan* s (1969) Matching Familiar 
Fl^^ures (MFF). Xn the MFF, whix:lr-ls-^vailable in both children's and adultls^onns^ 
the subject must examine a standard in the form of a black and white line drawing 
of a figure and then look at a group of similar variants and selgct the one which 
is, identical to the standard. The standard remains in the subject *s view at all 
times, thus eliminating memory as a variable. Dependent measures obtained on the 
test, which tjrpically show a strong negative correlation for all age groups, are 
response latency and number of errors on each item and in total. The usual procedute 
is to cll^fsify as reflective those subjects who score above median latency and 
below median errors^and as impulsive those who score b^low median latency and 
above median errors. 

c 

THE LEVELING/SHARPEMING DIMENSION QflSMORY OF PERCEPTIONS OVER TBffi) : 

This dimension, studied primarily by Santostef ano , Gardner, and Holzman, concerns 

individual differences in assimilation in jnemory. Individuals at the leveling 

extreme tend. to blur similar memories in sequentially ^occurring stimuli and to 

inerge perceived objects and events with similar but not identical events recalled 

from* previous experience* Sharpeners, at the other extreme, are Jess prone to 

confuse similar objects and," by contrast, may even judge a current stimulus to be 

less similar to a past one than it actually is (Santostef ano, 1971a). 

Several instruments have been used to assess leveling/sharpening tendency. 

The Schematizing Test (Ilolzman, 1954) requires the subject to make size judgements 

• • 

of squares of projected light as they gradually shift frpm being the largest in 

O ' . , 

ERJC a series to the smallest. Because the Schematizing- Te st proved difficult to 
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administer to children, Santostef ano (1964) de^)^eloped the Wagon Test . In which \ ^ 
eight elements of a wagon can be subtracted or added* A newer test developed by 
Sant^xrte']Eano^(1971a)^ the Levellng-Sharpenlng House Test , has been used with both 
children and adultS. It consists of 60 black and white line drawings of a scene 
with a house which contains various details, such a weath^rvane, a picket fence, 
a chimney with smoke, windows, etc. Changes^are gradually made in the scene,* which 
xaust be detected by tlie subject. The Intact picture* is displayed three times. 
Then one element (the door knob) 1^ omitted and the picture is again g^howu three 



tlmesl An additional elemenril^omltted every three trial&%intir a toEal of~l^ ^ — " 

- ' ) ♦ • ^ 

elements is omitted from the original display. The least conspicuous element is 

eliminated first and the nR)St conspicuous last. The subject is asked to tell the ^ 

examiner when something looks diffeMnt from previous pictures. This^ task yields • 

three measures. The "first stop ^ore" indicates the point at which the subject 

first reports that something is diff^ent. Early detection reflects sharpening. 

A high number of correct changes reported also reflects sharpening. A "leveling/* 

shsirpening ratio" reflects a mean number of changes which go undetected. The stnaller 

this ratio, the greater the operation of sharpening. ' .> 

In all tasks used to assess leveling/sharpening, sharpening is defined 

as the ability to accurately identify changes in sequential material, while leveling 

is defined as the tendency to blur previously encountered stimuli with currently- 

* 

occurring ones. 

5. THE constricted/flexible CONTROL DIMENSION (FIELD ARTICULATION) : This 
dimension, also ^jeavily studied by Santostef ano, concerns individual differences In 
suifceptibillty to distraction and contradiction in a visual field. Flexible-control 
.Individuals, when de&ling with a central task, can selectively withhold attention 
from intrusive stimuli. Constricted-control individuals, in contx^^ast, have difficulty 
selectively withholding attention from instrusive stimuli, and their performance 
on the central task is dj^srupted by their presence (Saatostefano, 1971b). 

7 



Field articulation has been most frequently assessed In adults with the 
Stroop Test (Gardner, et al^ , 1959), in vhich words and colors are used produce 
distraction .and contradiction. For example, the subject might be asked to look at" 
words naming colors which are actually colored differently - i.e., the vdrd "yellow'* 
shown *in the color blue - and read the colors In which the words are actually 
printed. A newer pair of tests developed by Santostefano (1971b) have been used 
successfully with children up to age 15. These tests are called the Fruit Distraction 
Tests I and II . 

Te st^I—conslsts-of- twa cards^* ^Card _l_c,ontains^ 

drawings »of red apples, yellow bananas, blue grapes, and green heads of lettuce. 
Card 2 is identical to card 1 except that immediately above, below, or to the side 
of each drawing of fruit is one achromatic line drawing of a non- fruit (shoe, clock, 
etc.) or food (cake, loaf of bread, etc.). The subject is presented the first card 
anrf asked to read aloud the colors of the fruits as rapidly, as possible. The examiner 
records reading times and errors. The same procedure is followed with card* 2 which 
contains the distractors. The subject is told not'to pay attention to th^ distractors 
but is asked to recall them after completion of the task. Three dependent measures 
are obtained: (a) reading time distr^ctability score (time to read card 2 minus . 
time to read card 1) , (b) reading error distracti.lpility score (errors made on 
card 2 minus errors made on ^ard 1) , and (c) numbes: of distracting stimili recalled 
from card 2. % 

Test II consists of two. cards containing tjictures of fruit. Card 2 
contains the aame^ arrangement of fruit as card 1, but the color of each fruit is " ' 
incorrect. The subject is aske^Ho read aloud the color that each fruit should 

be. Reading time and reading error dffj^erences ate calculated. On both_-Jtfta.ta,.- 

flexible subjects have lower error and time distractibility scores than constricted 
subjects. 

8 
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Thua far, discussion has been centered on the learning task and cognitiye 
Style components of the three-dimensional research paradigm. The final element 
In the cube of Interaction Is the specific attributes possessed by a given form 
of media. A given medium Is Inherently capable of performing for learners certain 
functions/ demanded by learning tasks. This means that various media -have various 

^ y ^ - ■ ■ ■ 

. supplantatlon capabilities, Supplantratlon is a process vhlch occurs when a mental 
proces^s^s executed e:xplicitly foV a learner which he is unable to perform for 

A.' ^ ■ ' ■ ■ 

^imseif • If a given learner is unable to perform for himself a given mental function 
which is demanded by a gi\ren learning task, then the use of a medium which supplants 
the required" proceffs" should-; loglca-l-ly~make the task_mach ea.^ieiLj^? jy^ni?, 



This statement indicates '•the Interactive iiature of the three var.lables in 

the three-dimensional research model, and points the way to productive research 

in instructional media. For example, Instead of devising a study to examine the 

effects of color coding in general, why not examine the effects of color coding 

(media characteristic) in a task requiring discrlmlnatlW^of a part from a complex 

whole (task requirement) with field Independent and field dependent individuals ^ 

(difference in cognitive style). It may be that the task requirement of dlscriiulnation 

of detail can be readily performed without assistance by field independents, 

while the supplantatlon provided by color coding is necessary for fj.eld dependents. 

In this lna.tance, an interactive factorial research design would yield valuable 

"knowledge concerning the use of color coding^ which could not be obtained without 

considering all three of, the variables in the medlum/task/learner cube. Very 

Importantly, this approach gives sttong clues to the reasons .why ' certain instructional 

k « 

methods work well for some learners while having either no effect or a harmful 
one on* other learners. 

As a second example of the three-dimensional research model, ask why one 
^ should attempt to study "the effect of using multl- Imagery." Instead, why not 
study the effects when multi-imagery, with its simultaneous visual Images (medium 
^ variable), is used with visual and haptlc learners (cognitive style variable) in a 
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task requiring comparison of two or three pictures (t^sk requljrement variable) • .The 
mental process of Image retention from picture to picture required by 'such a taste 
Is ^ difficult one. the pictures to be compared are" shown slmultane^sly. with 

multi-lifiagery rather than ^quentl'ally^ this mental process Is supplanted. Does 
this make the task ^easier for learners In general? Does It make it easier for 
haptlc learners who have particular difficulty perceiving and storing visual Images? 
Are there a*ast differences between visuals and haptics in ability, to perform this 
task wheit sequential imagery is used/ but not when simultaneous multiple Ims^es 
are u$ed? The answers to sucfi questions can be found through the appllc^tflon b£ 

Interactive research. methodology. . These an*swers dould* iresult -in Important decisions 

^ ^ * r ,sr - r ' -~>~- ' ^ 

concerning media utilization. ^ ^ — r- 

: , Using the three-dimensional model of research, many combinations of media 

characteristics/task reqyiremqjits/cognltlve styles can be generated «nd studied • 

Tfie model suggests a" system of research which is interactive In natuire and which. 

might ultimately lead to a prescriptive body* of theory in nbedia utilization, 'By 

identifying specific interactions of learner cognitive style char acteri stoics, 

psychological task requirements,, an^ media stipplantation capabilities, it may be 

possible to develop a body of theory which would allow the accurate prediction of 

performance on a given task by a learner with given cognitive characteristics * 

ar^' a given mode of task presentation. " * « * \ 

* * 
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